Pharmacokinetic study of four flavones of Glycyrrhiza in rat plasma using HPLC-MS.
This study aimed to develop a specific HPLC-MS method for simultaneous quantification of four flavones of Glycyrrhiza in rat plasma after oral administration and to describe the pharmacokinetics of four flavones in rat plasma. A simple, sensitive and selective method for simultaneous determination of four flavones of Glycyrrhiza in rat plasma, i.e., liquiritin, isoliquiritin, liquiritigenin, and isoliquiritigenin, by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS) with negative electrospray ionization mode, was developed and validated. The method was applied to investigate the pharmacokinetics of four flavones in rat plasma after oral administration of Glycyrrhiza flavones. Chromatographic separation was accomplished on an Agilent TC-C18 column (4.6mm×250mm, and 5μm), with gradient elution by using a mixture of methanoic acid (A) and acetonitrile (B) as the mobile phase at a flow rate of 0.8mL/min. The calibration curves for four flavones had good linearity higher than 0.997 in the measured range. Relative standard deviations (RSDs) of the intra- and inter-day precision at different levels were all less than 4.8%. The pharmacokinetic profile of four flavones in rat plasma was fitted with a two-compartment model detected by a simple, rapid and accurate HPLC-MS method. Time (h) to reach peak concentration (μg/mL) of liquiritin (2.69±0.04), isoliquiritin (10.16±0.02), liquiritigenin (2.83±0.02), and isoliquiritigenin (0.28±0.01) was 2.02±0.23, 1.97±0.20, 0.48±0.02, and 1.93±0.36, respectively. The distribution and elimination half-life (h) and area under the concentration-time curve (μg/mL-h) from t=0 to last time of liquiritin, isoliquiritin, liquiritigenin, and isoliquiritigenin were 1.02±0.48/2.27±0.53/16.97±0.43, 2.04±1.01/2.38±0.80/69.20±5.24, 0.35±0.10/4.26±0.16/14.83±0.11, and 1.18±0.32/3.04±0.22/2.10±0.09, respectively. Isoliquiritin presented the phenomenon of double peaks and the others appeared together in a single and plateau absorption phase. Isoliquiritigenin had the lowest oral bioavailability because of Cmax and AUC0-∞. Liquiritigenin had the fastest absorption and distribution rate and the lowest elimination rate according to Tmax, t1/2α, and t1/2β. This paper first reported on identification and determination of four flavones of Glycyrrhiza in rat plasma and their respective pharmacokinetic characteristics. The results provided a meaningful basis for better understanding the absorption mechanism of Glycyrrhiza and evaluating the clinical application of this medicine.